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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About hearing-aid fitting equipment, especially this invention is applied, 

when carrying out fitting adjustment of the digital hearing-aid, and it is suitable. 

[0002] 

[Description of the Prior Art] Many hearing-aids are made as [ adjust / the amplification property, 
i.e., frequency characteristic, and input-output behavioral characteristics ], and they are made as / 
carry out / fitting adjustment of the input-output behavioral characteristics of a hearing-aid etc. / 
individually ] so that a point ****** user's hearing ability, an operating environment, etc. may be 
beforehand fitted to use. 

[0003] In practice, fitting adjustment performs tuning which is suppressed even to the loudness level 
of sound whose user is the grade which is not noisy when environmental sound, such as noise with a 
loud loudness level of sound, occurs, while amplifying conversation sound to the loudness level of 
sound of the grade which a user can catch stably using the fitting equipment therefore constituted by 
a personal computer and exclusive software. 

[0004] As drawing 6 is therefore shown in a curve Kl , while measuring in this way using an 
audiometer by making into the "threshold of audibility" the minimum sound pressure showing the 
input sound of the low loudness level of sound of the limit which a user can catch As therefore 
shown in a curve K2, the sound pressure (about 100-130 dBSPLs) showing the high loudness level 
of sound of the limit where a user senses displeasure, such as full realization, is measured as an 
"unpleasant threshold limit value." For example, it displays on the display display screen, and by 
making into audible range the field across which it faced between the "threshold-of-audibility" curve 
Kl and the "unpleasant threshold-limit-value" curve K2, fitting adjustment of the hearing-aid is 
carried out so that the maximum output sound-pressure-level property K3 of an used hearing-aid 
may appear in the audible range concerned. 

[0005] In addition, a field K4 is what showed the speech spectrum reproduced in the coupler from 
the hearing-aid, and a slash portion displays the level considered to be the audible range at this time. 
[0006] 

[Problem(s) to be Solved by the Invention] However, generally, since a hearing-aid user has a noisy 
sensitive inclination in a surrounding ambient noise, it works on stopping low the amplification 
degree of a low frequency band with them etc. in the case of fitting adjustment of a hearing-aid. [ for 
a noise component ] [ many / there are few conversation voice components and ] 
[0007] However, a problem inconvenient to adjustment since it does not know how many noise are 
therefore amplified by the adjustment only by the ability to display the input-output behavioral 
characteristics of the hearing-aid which therefore changes to adjustment etc. with conventional 
hearing-aid fitting equipment is ******. this invention was made in consideration of the above point, 
and tends to propose the fitting equipment which enabled it to display noise level appropriately in 
addition to the display of the frequency characteristic of a hearing-aid, an unpleasant threshold limit 
value, the threshold of audibility, etc. 
[0008] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. 
The amplification property of the hearing-aid 9 which is going to carry out fitting adjustment based 
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on the data into which the fitting processing section 3 was inputted is calculated. In the hearing-aid 
fitting equipment 1 which has the presentation means which can be displayed with a user's threshold 
of audibility Kl 1 into which the calculated result concerned was inputted the presentation means 
concerned It enabled it to display the threshold of audibility Kl 1 for every frequency of a user, the 
estimate Kl 5 of the level for every frequency of the conversation sound amplified with the hearing- 
aid 9 concerned, and the estimate K14 for every frequency of the noise amplified with the hearing- 
aid 9 concerned on the same screen 20 as the frequency characteristic K13 of a hearing- aid 9. 
[0009] Moreover, the above-mentioned display means presented the unpleasant threshold limit value 
K12 for every frequency of a user on the screen 20 further. 
[0010] 

[Function] Hearing-aid fitting equipment 1 on the same screen 20 as the frequency characteristic 
K13 of a hearing-aid 9 The threshold of audibility Kl 1 for every frequency of a user, The level 
estimate Kl 5 for every frequency of the conversation sound amplified with the hearing-aid 9 
concerned, By having enabled it to show the unpleasant threshold limit value K12 for every 
frequency of the user concerned further with the level estimate K14 for every frequency of the noise 
amplified with the hearing-aid 9 concerned The conversation sound level K15 and noise level K14 at 
the time of fitting adjustment can be compared with a user's threshold of audibility Kl 1, and fitting 
adjustment can be accomplished effectively in this way. 
[0011] 

[Example] About a drawing, one example of this invention is explained in full detail below. In 
drawing 1 , 1 shows fitting equipment as a whole, and user data, such as an operating environment of 
a user's name in the various level inputted in the control unit 2 which has a keyboard, a mouse, etc., a 
birth date, and a hearing-aid, are inputted into a microcomputer as a user data signal S 1 at the fitting 
processing section 3 therefore constituted. On the other hand, a user's threshold of audibility and 
unpleasant threshold-limit-value data signal S6 which were therefore measured by the audiometer 7 
are inputted into the fitting processing section 3. 

[0012] From the fitting data storage 4, the data S2 for fitting containing hearing-aid basic property 
data, noise level data, and conversation sound level data are inputted into the fitting processing 
section 3. the amplification property of the hearing-aid considered for the fitting processing section 3 
to be the the best for a user based on these data, and the amplification property concerned » 
therefore, the noise level and conversation sound level which were suppressed are calculated, and it 
is made to supply and display on a display 5 as a status signal S3 with a user's threshold of audibility 
and unpleasant threshold limit value in an audible frequency range 

[0013] the case of this example — the contents of a display of this display 5 - the print signal S5 ~ 
therefore, it is made as [ print / by the printer 6 / it ] Furthermore, the fitting processing section 3 
supplies the property data S8 about the user concerned who got according to an operation to the 
digital hearing-aid 9 through the hearing-aid interface 8, and is made as [ carry out / fitting 
adjustment of the property of the digital hearing-aid 9 / by this ]. 

[0014] That is, in the case of this example, the property data S8 inputted into the digital hearing-aid 
are memorized by the non-volatilized memory in a hearing-aid, hearing aid processing of the input 
correspondence number incorporated from a microphone based on the memorized property data 
concerned is carried out, and the digital hearing- aid 9 is made in this way as [ carry out / hearing aid 
operation / as a hearing-aid with the amplification property therefore directed to the property data 
S8 ]. From the fitting processing section 3 after a fitting end, the fitting result storage signal S4 is 
sent to the fitting data storage 4, and is memorized, and reference of a later is presented with it. 
[0015] In the case of this example, the digital hearing-aid 9 is constituted by the three-channel 
method of a low-pitched sound region, inside compass, and a loud-sound region, and while an 
adjustment member inspects visually the display on the display screen 20 as shown in drawing 2 
according to this, it is made here as [ set / the amplification property which suited the user / as the 
digital hearing-aid 9 ]. The display screen 20 consists of the frequency characteristic display 21, the 
input-output-behavioral-characteristics display 22, the audiogram display 23 and the user 
identification number display 24, the user name display 25, the user birth date display 26, the user 
first coming-to-the-store day display 27, the hearing-aid name display 28, the property data number 
display 29, the volume position representation section 30, a wearing ear display 3 1 , a property data 
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origination day display 32, and the optimal volume position representation section 33. 
[0016] while the audiogram display 23 takes frequency along a horizontal axis — a vertical axis — a 
hearing loss value — ** — the intermediary table is carried out and, therefore, it displays on inputting 
the threshold of audibility in each frequency of a user, the difference, i.e., the hearing loss value, 
from the average threshold of audibility in each frequency If the operating environment of the 
hearing-aid assumed here is specified, about each of three channels divided by the frequency band, 
the amplification property data considered to be the optimal will calculate, and will be displayed. 
[0017] while the above-mentioned input-output-behavioral-characteristics display 22 takes the input 
sound pressure to a hearing-aid along a horizontal axis — a vertical axis ~ the output sound pressure 
from a hearing-aid - ** - the intermediary table is carried out, and do so that the calculated output 
sound pressure concerned to each input sound pressure displays — it is made as [ inspect / easily / an 
adjustment member / the sound gain in each input sound pressure concerned / by this ] while the 
frequency characteristic display 21 takes frequency along a horizontal axis — a vertical axis — sound 
pressure — ** — he is carrying out the intermediary table and do to display a user's threshold of 
audibility Kl 1 and unpleasant threshold limit value K12 which were inputted — the frequency 
characteristic K13 by above-mentioned amplification property data, the noise level K14 at this time, 
and the conversation sound level K15 are displayed simultaneously 

[0018] In the case of this example, the frequency characteristic K13 is displayed as four real line 
charts of the input sound pressure 60, 70, 80, and 90 [dBSPL], and is made as [ grasp / therefore / 
easily / an adjustment member / the frequency characteristic of the digital hearing-aid 9 by the 
amplification property data which the **** calculated / to viewing ] by making a vertical axis into 
the output sound pressure from the digital hearing-aid 9 at this time. 

[0019] Moreover, noise level K14 is displayed as level which raised the prolonged actual-value 
spectrum of typical noise, such as a HOSU (HOTH) noise, according to the frequency characteristic 
of the hearing-aid 9 concerned as estimate of the level for every frequency of the noise amplified 
with the hearing-aid 9 concerned. Furthermore, the conversation sound level K15 is expressed with 
the frequency of the conversation sound amplified with the hearing-aid, and the estimate of level. 
[0020] Namely, the conversation sound of a speech-sound articulation checking tape is analyzed 
beforehand. It is based on what is memorized by the data storage 4 for fitting by using as 
conversation sound level data the result which calculated the sound component which makes the 
feature of each phoneme, and the frequency and sound pressure level of a characteristic frequency 
region of the so-called phoneme, the frequency characteristic of the digital hearing-aid 9 - therefore, 
level is raised and, in the case of dra w ing 2 , it is displayed about a phoneme "a" ("**"), and "u" (" 
obtaining") and "s" ("**") [ V (» being"), and ] Analysis of a phoneme is made by performing 
procedure shown in drawing 3 in the fitting processing section 3. 

[0021 ] That is, in block 40, FFT (fast Fourier transform) analysis of the HARASHIN number S30 is 
carried out, and the frequency fl which discriminates from a phoneme in the block 41 which 
continues from the result is determined. 

[0022] After acquiring the band signal S31 by carrying out octave-band-pass-filter [ number / 
HARASHIN / S30 ] processing centering on the frequency fl concerned in block 42 and acquiring 
the rectification signal S32 by carrying out fiill-wave-rectification processing of this band signal S31 
in block 43, by carrying out low pass filter processing in block 44, the amplitude envelope (en 
BEROGU) signal S3 3 is computed with the time constant of 35 [ms], and it asks for the maximum 
level LI. 

[0023] according to the method of drawing 3 — rupture — a hypacousis person's listening capacity 
can be presumed also about sound which is not steady, such as a consonant In the case of a vowel, 
the frequency used for discrimination of a phoneme here is set as the 1st, the 2nd formant frequency, 
and the frequency that has a strong component in a consonant 

[0024] In the above composition, therefore, measure a user's threshold of audibility Kl 1 and 
unpleasant threshold limit value K12 to an audiometer 7, and if the operating environment of the 
hearing-aid assumed is inputted into the fitting equipment 1 which memorizes the measured value 
concerned Property data calculate and the frequency characteristic K13 of a hearing-aid, the 
conversation sound level K15, noise level K14, input-output behavioral characteristics 22 and a 
user's threshold of audibility Kll, and unpleasant threshold-limit-value K12 grade are displayed on a 
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display based on the calculated property data. 

[0025] According to the above composition, hearing-aid fitting equipment with the frequency 
characteristic, conversation sound level, etc. of a hearing-aid 9 By presuming the assumed typical 
noise level which is amplified from the frequency characteristic of the hearing-aid 9 selected and 
adjusted, and having made it display on a display All the matters that should be taken into 
consideration in digital hearing-aid fitting adjustment can be grasped easily, and while the burden of 
the adjustment member which carries out fitting tuning is mitigable, the reliability over using the 
increase of persuasive power and a hearing-aid also to a user can be raised. 

[0026] As furthermore shown in draw ing 4 , the display at the time of changing property data in an 
above-mentioned example, and suppressing noise can also be performed, and the effect of a noise 
control may grasp visually in this way. In addition, although the case where the conversation sound 
level K15 was displayed by the characteristic frequency region "a" of a phoneme, "i", "u", and "s" 
was described, you may make it this invention display width of face of about **5dB on a convex 
******** spectrum band therefore in an above-mentioned example, from the average level of the 
prolonged spectrum of the typical conversation sound above-mentioned [ conversation sound level 
Kl 5X ], as shown not only in this but in drawing 5 . 

[0027] Moreover, in an above-mentioned example, although the case of the hearing-aid of a three- 
channel method was described, this invention can be applied not only to this but to the hearing-aid of 
what channel method. Furthermore, in the above-mentioned example, although the case where input 
sound pressure displayed the I/O frequency characteristic of 60, 70, 80, and 90 [dBSPL] on the 
frequency characteristic display 21 was described, as for this invention, it should just indicate what 
the frequency characteristic the hearing-aid with which input sound pressure of ****** is good at the 
case where it is how much, and fitting adjustment not only of this but the display is carried out based 
on property data in short come to have. 

[0028] Although the case where noise level was displayed as an average was described, you may 
make it this invention display the upper limit of noise level in a further above-mentioned example as 
a curve which connects the maximum of the noise level not only in this but each frequency. In a 
further above-mentioned example, although the case where it applied to a digital hearing-aid was 
described, this invention may be applied to hearing-aids not only this but other than digital one, and, 
in short, the situation of the noise level by fitting adjustment should just be displayed. 
[0029] a further above-mentioned example — setting — the input-output behavioral characteristics 22 
of a hearing-aid, and the input-output behavioral characteristics 22 concerned - therefore, although 
the suppressed noise level K14 and the conversation sound level K15, and the case where a user's 
threshold of audibility Kl 1 and unpleasant threshold-limit-value K12 grade were displayed or 
printed out further were described, it is except not only this but a display display, or print-out, 
****** is also good, and, in short, as for this invention, the situation of the noise level by fitting 
adjustment should just be shown 
[0030] 

[Effect of the Invention] According to this invention, in addition to the frequency characteristic of a 
user's threshold of audibility and an unpleasant threshold limit value, and a hearing-aid, the hearing- 
aid fitting equipment which can make fitting tuning easily and effectively much more is easily 
realizable as mentioned above by having expressed the estimate of the level for every frequency of 
the noise amplified with the hearing-aid concerned. 
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* NOTICES * 

Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The amplification property of the hearing-aid which is going to carry out fitting 
adjustment based on the data into which the fitting processing section was inputted is calculated. In 
the hearing-aid fitting equipment which has the presentation means which can be shown with a user's 
threshold of audibility into which the result by which the operation was carried out [ above- 
mentioned ] was inputted the above-mentioned presentation means On the same screen as the 
frequency characteristic of the above-mentioned hearing-aid, the threshold of audibility for every 
frequency of a user, Hearing-aid fitting equipment characterized by enabling it to display the level 
estimate for every frequency of the conversation sound amplified with the above-mentioned hearing- 
aid, and the level estimate for every frequency of the noise amplified with the above-mentioned 
hearing-aid. 

[Claim 2] The above-mentioned display means is hearing-aid fitting equipment given in the 1st term 
of a patent claim characterized by showing the unpleasant threshold limit value for every frequency 
of the above-mentioned user on the above-mentioned screen further. 
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